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PREVENTING INADVERTENT CHANGES IN
AMBULATORY MEDICAL DEVICES

RELATED APPLICATION

The present application claims the benefit of U.S. Provi-
sional Application No. 61/656,997 filed Jun. 7, 2012, which
1s incorporated herein 1n its entirety by reference.

BACKGROUND

Portable ambulatory medical devices have proved usetul
for treating patients with medical conditions that require
continuous monitoring and/or treatment. One example of
such a portable ambulatory medical device 1s a device that
involves the delivery of fluids. There are many applications
in academic, industrial, and medical fields, as well as others,
that involve devices capable of accurately and controllably
delivering fluids, including liquids and gases, that have a
beneficial effect when administered 1n known and controlled
quantities. This 1s particularly true in the medical field,
where treatments for many of patients include the adminis-
tration of a known amount of a substance at predetermined
intervals. For example, the treatment of diabetes involves
just such a regimented dosage of medicaments such as
imsulin. In addition, diabetes 1s one of a few medical
indications wherein patients routinely administer the medi-
cament to themselves by a subcutaneous modality, such as
a hypodermic syringe injection or by an ambulatory infusion
pump. As such, providing a patient with the means to safely,
reliably, and comiortably administer required doses of medi-
cation such as, e.g., insulin, may be particularly important 1in
order to facilitate patient compliance and accurate treatment
of the condition.

Ambulatory 1sulin infusion pumps have been developed
for the administration of insulin for those diagnosed with
both type I and type II diabetes. Ambulatory insulin pumps
are medical infusion devices used for the administration of
insulin in the treatment of diabetes, and offer an alternative
to multiple daily injections of insulin by an insulin syringe
or an insulin pen. They also allow for continuous insulin
therapy. In addition, some ambulatory insulin infusion
devices can include data collection and storage mechanisms,
which allow a diabetic person and/or a doctor to easily
monitor and adjust insulin intake. The mnfusion device may
be powered by a rechargeable battery that requires periodic
recharging.

Some ambulatory medical devices include a touchscreen
on which symbols may be displayed and from which inputs
may be received for operation of the device. Other input
mechanisms involve keyboards or hardware switches. In
general, a series of display screens or windows are shown on
a device display or on the device touchscreen, showing
alphanumeric text and symbols, and providing menu screens
through which the user can control operation of the device.
User interaction, such as by touching the alphanumeric text
and symbols, provides user mput and facilitates navigation
through the menu screens and selection of the device func-
tions.

The phenomenon of umintended, inadvertent activation of
portable devices 1s not an uncommon occurrence. Telephone
calls accidentally placed via a mobile telephone through
inadvertent activation have become a fact of modern life.
Such accidental calls can be annoying and troublesome for
a mobile telephone. In the case of a portable ambulatory
medical device, such accidental activation can have serious
consequences. In fact, in the case of portable ambulatory
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medical devices, any changes at all that are unintended or
inadvertent may be problematic and even dangerous. For
example, an untimely delivery of mnsulin, or delivery of an
unexpectedly changed amount of insulin, or the absence of
an expected dose, can have extremely deleterious results,
and may even be dangerous to the user. User safety would
be 1mproved with a reduction 1n the likelihood of an acci-
dental or unintended activation or deactivation of a portable
ambulatory medical device.

SUMMARY

Disclosed herein are portable ambulatory medical devices
and methods of operation that provide a reduced likelihood
of mnadvertent change 1n device operation. A device includes
an active mode 1n which the device receives a user input at
an 1nput interface of the device and provides the received
user mput to a processor of the device. The active mode can
be terminated and the device operated 1n a safe mode, in
which the received user input 1s not provided to the proces-
sor and/or one or more device function i1s disabled, 1n
response to determining that the received user mput was
received 1 an out of bounds region of the input interface.
The sate mode 1s terminated 1n response to receiving a
predetermined user mput comprising an activation input. In
some embodiments, the activation input can comprise selec-
tion of a wake display button or 1con of the user interface,
or may comprise a predetermined sequence of selected
buttons or i1cons of the user interface.

In one embodiment, the activation input may be modified
to require a timed pattern to wake the touchscreen. The
pattern would require two or more presses that would be
delivered in specified time windows, and i presses where
detected outside of these windows, the sequence would be
aborted.

In some embodiments, the portable device may include a
user interface with control features such as buttons, switches
or 1icons to control pumping and other functions, and the
portable device may include a touchscreen on which are
displayed alphanumeric text, symbols, menu screens, data,
alerts, and other information. The device may show one or
more screens or windows on the touchscreen through which
device control mputs are recerved. For each device screen
display, one or more regions of the display, and/or one or
more buttons or switches, will be considered out of bounds
for any intended control input. During an active mode of the
device, when control mputs are received, any user interac-
tion with an out of bounds region can cause the active mode
to be suspended and the device will be 1 a safe mode of
operation 1n which at least one of the device components 1s
not operated. The device will remain 1n the safe mode until
it receives an activation iput before permitting continued
active operation. The activation mmput may comprise a
sequence of multiple mputs from the user via the touch-
screen or a group ol multiple mputs provided simultane-
ously, such as multiple simultaneous button presses. Failure
to recerve the activation mput will result in the device
remaining in the safe mode. The activation input may
require the user to comply with activation sequence param-
cters as to both multiple symbol interactions and time
between the multiple interactions. Requiring the predeter-
mined activation sequence before resuming normal opera-
tion reduces the likelthood of accidental or umntended
activation of the portable ambulatory medical device and
improves user safety.
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Other features and advantages of the present immvention
should be apparent from the following description of pre-
terred embodiments that illustrate, by way of example, the
principles of the invention.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIG. 1 depicts a portable device according to an embodi-
ment of the present invention that 1s coupled to a patient for
infusing medication thereto.

FIG. 2 1s a block diagram of circuitry and components for
the portable medical device illustrated in FIG. 1.

FIG. 3 1s a flow diagram showing operations of the device
in FIG. 1.

FI1G. 4 depicts a display screen with a home screen display
showing out-of-bounds regions according to an embodiment
of the present invention.

FIG. 5 depicts a display screen with a data entry screen
display showing out-of-bounds regions according to an
embodiment of the present invention.

FIG. 6 depicts a display screen with a confirmation screen
display showing an out-of-bounds region according to an
embodiment of the present invention.

FIG. 7 depicts a display screen with an unlock screen
display.

The drawings illustrate embodiments of the technology
and are not limiting. For clarity and ease of illustration, the
drawings may not be made to scale and, 1n some 1nstances,
various aspects may be shown exaggerated or enlarged to
tacilitate an understanding of particular embodiments.

DETAILED DESCRIPTION

Disclosed herein are embodiments directed to a portable
medical device having an interactive display screen, such as
a touch screen, for control by the user, and having a
connecting tube with an infusion port for administering
medication to a patient.

FIG. 1 shows an electrically-powered portable device 100
that 1s coupled to a host power source 102, such as a desktop
or laptop computer, through a cable 104. The cable may
comprise, for example, a coupling through which both data
and electrical energy are received at the portable device 100.
Examples of such combined power and data cables include
a Universal Serial Bus (USB) connection, an IEEE 1499
connection, a “THUNDERBOLI™ connection (1.e., from
Apple, Inc., of Cupertino, Calif.,, USA), PCI Express,
eSATA and FEthernet. The host power source 102 1s a source
of electrical energy and can be any type of computing device
that includes a port 106 that recerves a connector 108 of the
cable 104. The port of the host computing device may
comprise, for example, a USB port, or IEEE 1499 port, or
port for THUNDERBOLT, PCI Express, eSATA or Ethernet.
A compatible connector port 110 of the portable device 100
1s coupled to the cable 104 at an opposite end 112 of the
cable. In a USB implementation, for example, the cable 104
1s a USB cable and associated connections and ports may
support one or more of USB version 1.1, 2.0, or 3.0 data
transier speeds.

The portable device 100 may be coupled to a patient 314
via an infusion port 116 and a connecting tube or cannula
118. The connecting lube 1s coupled to the portable device
100 at a fluid dispensing port 120. The portable device may
include control features, such as buttons or switches 121 to
receive user input and control pumping and other features,
and may 1nclude a display screen 122 on which are displayed
messages and alerts. The display 122 may comprise, for
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example, a touchscreen on which user puts may be
received. A housing 124 of the portable device encloses
internal components, such as fluid reservoirs, electrical
components, battery, and the like. The portable device 100
illustrated 1n FIG. 1 comprises a portable medical device of
the type worn by a patient 114 such that mnsulin fluid 1s
delivered via the connecting tube 118 and the fluid dispens-
ing port 120 by a delivery mechanism. Exemplary ambula-
tory medical devices and features include those, e.g., dis-
closed 1n U.S. patent application Ser. No. 13/557,163, U.S.

patent application Ser. No. 12/714,299, U.S. patent applica-
tion Ser. No. 12/538,018, U.S. Provisional Patent Appl

1ca-
tion No. 61/655,883, U.S. Provisional Patent Application
No. 61/656,967 and U.S. Pat. No. 8,287,495. Each of the
alforementioned documents 1s hereby incorporated herein by
reference 1n its entirety.

The portable device 100 can be coupled to a host power
source such as a desktop or laptop computer, through a cable
connected to the connector port 110. The cable may com-
prise, for example, a coupling through which both data and
clectrical energy are received at the portable device 100.

Examples of such combined power and data cables include
a Universal Serial Bus (USB) connection, an IEEE 1499

(FireWire) connection, a “THUNDERBOLT” connection
(from Apple, Inc. of Cupertino, Calif., USA), PCI Express,
eSATA and E

Ethernet.

The device 100 may also include a capability to opera-
tively couple to one or more other devices via a wired or
wireless (e.g., infrared, electronic, optical, etc.) link, locally
or via a network, such as, e.g., a portable or non-portable
medical device, a control unit, external monitor or display,
a personal laptop, tablet or mainframe computer, or mobile
communication device such as a smartphone or personal
digital assistant (PDA). Such other devices may control or
be controlled by device 100 and/or may otherwise commu-
nicate for the transier of data including device parameters
between or among device 100 and other device(s) for
analysis of data (e.g., user data for physician review, device
diagnostic data for troubleshooting or repair), programming,
or other uses.

The portable device 100 may include control features
such as buttons, panels, screens, and/or switches to control
the device, or any combination of such control features. For
example, the portable device 100 1llustrated 1n FIG. 1 shows
a touchscreen 122 on which can be displayed alphanumeric
text, symbols, menu screens, data, alerts and the like for
receiving control mput. The portable device may include a
processor with memory, wherein the processor executes
program 1instructions to provide an operating system that
supports programs that execute and provide the specified
teatures. The touchscreen 122 may be interactive, wherein
user iput may be recetved such as by pressing the outer
surface of the touchscreen. The touchscreen 122 may be
configured to display menu screens or pages that allow the
user to mput data fields, e.g., select device parameters, so as
to allow the program to produce a suggested delivery
amount, rate, profile, and/or the like 1n an 1ntuitive, manipu-
lable, and/or graphic representation, thereby allowing the
user to interact with the screen to shape the characteristic/
form of the delivery amount, rate, and/or graphic delivery
profile, e.g., by manipulating the delivery estimate or pattern
displayed on the screen to eflectuate the actual delivery.

Device parameters provided by the portable infusion
device may be presented on the display screen 122 as any
number of objects, including one or more numeric and/or
alphanumeric values, a range, a value or range that is
presented 1n the form of a drop-down menu, a toggle that can
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be adjusted by the user, a graphical representation (e.g.,
icon) or an amimated graphic. For instance, in certain
embodiments, the value 1s a range of values that are pre-
sented on a screen of the display as a toggle, wherein the
toggle may be adjusted upwards or downwards by the user
swiping a finger over the screen to select the appropriate
value range, e.g. appropriate range of amounts of medica-
ment such as insulin to be delivered and/or the appropnate
rate, time, or interval of medicament delivery. In certain
instances, the values presented 1n the range may be adjusted
by the processor (illustrated in FI1G. 2). Other device param-
cters will be readily apparent to those skilled 1n the art.

The type of touch screen 122 may vary as desired to be
useful for a particular application, such as LCD displays,
LED displays, plasma displays, organic LED (OLED) dis-
plays, and the like. The touchscreen 122 may be imple-
mented with a capacitance screen, a resistive screen, or other
such display/input technology. The portable device 100 may
additionally include a keyboard or other input device known
in the art for data entry, which may be separate from the
display.

FI1G. 2 shows a block diagram of some of the components
within the portable device 100 of FIG. 1. The portable
device 100 includes a power management system 202 that 1s

connected to the connector port 110 that receives a com-
bined data/power cable, such as the USB cable 104 1illus-

trated 1n FIG. 1. That 1s, the cable 104 has the capability of
simultaneously providing electrical energy for charging and
data transmission for communications. A connector interlace
206 supports data exchange and receives electrical power
through the connector port 110, and controls a connector
data element 208 and a connector power element 210. The
device may be powered by battery power 1n place of or 1n
addition to the connector interface. The connector interface
206 passes data commumnications front the connector port
110 through the connector data element 208 to a system bus
212. The connector interface 206 passes electrical power
from the connector port 110 through the connector power
clement 210 to a battery charger 214, which 1n turn 1is
coupled to a battery 216 and which recharges the battery. In
one embodiment, the connector data element 208 1s 1mple-
mented 1 the FIG. 2 device with a USB Isolation Chip
ADUMA4160 product from Analog Devices, Inc. of Nor-
wood, Mass., USA, and the connector power element 210 1s
implemented 1 the FIG. 2 device with a USB Power
Isolation Chip L'T3573 product from Linear Technology
Corporation of Milpitas, Calif., USA. Those skilled 1n the art
will be aware of alternative suitable devices.

A control processor 218 1s connected to the system bus
212 and receives the data communications from the con-
nector data element 208 for processing. The control proces-
sor controls operation of the various elements of the portable
device 100 that are connected to the system bus. The control
processor operates according to mode instructions that may
be stored 1n device memory 220.

The portable device 100 operates under control of the
processor 218 so as to include at least two modes of
operation, comprising an active mode and a safe mode. The
active mode 1s an operating mode 1n which multiple device
components are operated. The sale mode 1s an operating
mode 1n which at least one device component 1s deactivated
and 1s not operated. For example, 1n the active mode, the
touchscreen display 122 and the pump 226 may be operated,
whereas, in the sate mode, the pump may be deactivated and
not operated.

FIG. 3 1s a flowchart that illustrates operation of the
device. In the first operation, indicated by the tlowchart box
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302, the processor operates the device 1n the active mode, 1n
which a user may enter input at the input interface of the
device. At the next operation, at box 304, a user input 1s
received at the 1input interface. The user input may comprise
an intentional mput at the device, such as a user interaction
with the touchscreen, or the user mput may comprise an
accidental interaction with the touchscreen. The user mput
may optionally comprise making an aflirmative action to
place the device into sate mode. For example, the aflirmative
action may comprise pressing a physical button or switch on
the device or on a smart phone that turns off the display. This
option usetul, for example, for placing the device 1n the safe
mode prior to placing the device 1n a pocket or purse. In the
next operation, indicated by the decision box 306, the device
processor determines 1f the recerved user input was at an out
of bounds region of the display. For each display screen
during operation of the device, predetermined areas of the
display screen will comprise an active area and other pre-
determined areas will comprise an out of bounds region. For
example, FIGS. 4, 5, and 6 1llustrate display screens with the
respective predetermined out of bounds regions indicated.
FIG. 4 shows a home screen display 402 with two rectan-
gular out-of-bounds regions 404, 406 identified. FIG. 5
shows a data entry screen display 502 with two out-oi-
bounds regions 504, 506 identified. FIG. 6 shows confirma-
tion screen display 602 with a relatively large rectangular
out-of-bounds region 604 1dentified. Any single button input
or predetermined plurality of inputs received in any of the
out-of-bounds regions during a respective active operation
while the corresponding screen 1s displayed will result in the
device entering the safe mode.

Returning to the flow diagram of FIG. 3, 1f the input was
at an out-of-bounds region, an aflirmative outcome at box
306, then the processor proceeds to the operation of box 308,
terminating the active mode of operation and initiating
operation of the device 1n the safe mode. If the input was not
received from an out of bounds region, a negative outcome
at box 308, then the device continues to operate in the active
mode and additional mput may be recerved, as indicated by
the return to operation at box 302. The processor will
deactivate at least one component of the device while 1n the
sale mode of operation. For example, the processor may
deactivate the pump of the device while it 1s 1n the safe
mode, to ensure that no accidental delivery of insulin 1s
initiated. The processor may disable changes to settings 1n
memory, to ensure that bolus settings and the like are not
changed during the safe mode.

While 1n the safe mode of operation, the processor waits
for an 1nput comprising an activation mnput. If an activation
input 1s recerved, an afirmative outcome at box 310, then the
process terminates the safe mode of operation at step 312.
Typically, the processor will return to the active mode of
operation, but other modes may be 1nitiated, as desired. For
example, a power saving mode might be preferred. If no
activation input 1s received, a negative outcome at box 310,
then the processor maintains the device 1n the safe mode.

The activation input may comprise selection of a wake
display button or icon of the user interface. Alternatively, the
activation input may comprise predetermined sequence of
selected buttons or icons of the user interface. For example,
the sequence may comprise discrete selection of predeter-
mined buttons on the touchscreen display. In another alter-
native, the predetermined sequence may comprise a
sequence ol predetermined button selections separated by
predetermined amounts of time. For example, the predeter-
mined sequence may involve button selections that are
separated 1n time by no more than an activation time value.
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The activation time value may have a value of, for example,
no more than two seconds. If the time elapsed between any
two display button selections 1s greater than two seconds,
then the processor will consider the inputs to be random or
accidental, and the processor will remain 1n the sate mode.
In a further embodiment, the activation input can comprise
a user swiping a touchscreen in a predetermined pattern or
shape.

FIG. 7 shows an example of an unlock screen 702 that 1s
displayed on the touchscreen of the device as part of the safe
mode operation. That 1s, when the device enters the safe
mode, the processor produces an unlock screen display and
awaits the activation input from that screen. For example, 1n
FI1G. 7, the three buttons labeled “17, “2”, and “3” must be
pressed 1n proper (numerical) sequence, separated 1n time by
no more than an activation time value.

In some embodiments, the sate mode can also be entered
at the end of one or more predetermined sequences ol user
interaction with the pump, such as a sequence after which a
user 1s likely to be finished interacting with a pump for a
period of time. For example, after a user programs a bolus
and executes a deliver command, the pump can automati-
cally enter a sate mode in which the screen 1s locked. This
would prevent the user from inadvertently cancelling or
moditying the bolus or otherwise interacting with the device
in an unintended fashion during the bolus delivery while, for
example, placing the pump back against the user’s body.
Pump operation can therefore subsequently be modified
during delivery of the bolus only by unlocking the screen as
described above. In one embodiment, the pump can remain
locked after the bolus 1s delivered and until the screen is
unlocked.

Although the aforementioned description specifically
describes a portable medical device for administering insulin
to a patient, 1t should be understood that such a device 1s
only one embodiment of the invention. The device can also
include any portable device having a display and a proces-
sor. For example, the device can include a mobile computing
device, such as a Smartphone. In one embodiment, such a
mobile computing device can be used as a remote control to
wirelessly control operations of medical devices as disclosed
herein. Alternatively, medical devices as disclosed herein
can be controlled remotely with a dedicated remote control
specifically designed for use with the medical device.

The methods, systems, and devices discussed above are
intended merely to be examples. Various embodiments may
omit, substitute, or add various procedures or components as
appropriate. For example, i1t should be appreciated that, 1n
alternative embodiments, the methods may be performed 1n
an order diflerent from that described, and various steps may
be added, omitted, or combined. Also, features described
with respect to certain embodiments may be combined in
various other embodiments. Diflerent aspects and elements
of the embodiments may be combined 1n a sitmilar manner.
Also, 1t should be emphasized that technology evolves and,
thus, many of the elements are examples and should not be
interpreted to limit the scope of the mvention.

Specific details are given 1n this description to provide a
thorough understanding of the embodiments. Nevertheless,
it will be understood by one of ordinary skill in the art that
the embodiments may be practiced without these specific
details. For example, well-known circuits, processes, algo-
rithms, structures, and techniques have been shown without
unnecessary detail in order to avoid obscuring the embodi-
ments. Further, the headings provided herein are intended
merely to aid in the clarity of the descriptions of various
embodiments, and should not be construed as limiting the
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scope of the invention or the functionality of any part of the
invention. For example, certain methods or components may
be implemented as part of other methods or components,
even though they are described under different headings.

It 1s noted that embodiments may have been described as
a process that 1s depicted as a flow diagram or block
diagram. Although each diagram may describe the process
as a sequential series of operations, many of the operations
can be performed 1n parallel or concurrently. In addition, the
order of the operations may be rearranged. A process may
have additional steps not included in the figures. Each
operation ol a process 1s performed or executed by the
processor of the device.

The description above has been provided in terms of
presently preferred embodiments so that an understanding of
the present invention can be conveyed. There are, however,
many configurations and techniques for data management
systems that were not specifically described herein, but with
which the present invention 1s applicable. The present inven-
tion should therefore not be seen as limited to the particular
embodiments described herein, but rather, it should be
understood that the present invention has wide applicability
with respect to data management generally. All modifica-
tions, variations, or equivalent arrangements and implemen-
tations that are within the scope of the attached claims
should therefore be considered within the scope of the
ivention.

The mnvention claimed 1s:

1. A portable ambulatory infusion system, comprising:

a housing;

a delivery mechanism at least partially contained within

the housing and adapted to facilitate delivery of fluid to
a user;
a user interface comprising a touchscreen, the touchscreen
adapted to display a plurality of mput screens and
receive touch mput from a user on the plurality of input
screens;
a memory adapted to store operating parameters and
settings relating to use of the delivery mechanism; and
a processor disposed in the housing and configured to
control operation of the portable ambulatory intfusion
system 1n an active mode and a safe mode, wherein in
the safe mode the processor disables at least one
ambulatory infusion system operation that 1s active 1n
the active mode, the processor further configured to:
define one or more active areas on the plurality of input
screens configured to receive touch input with select-
able 1cons from the user for the ambulatory infusion
system operation;

define one or more out of bounds regions associated
with corresponding input screens in the memory,
wherein the one or more out of bounds regions
displayed on the corresponding input screen are
defined as areas of the corresponding input screen
that are not the one or more active areas associated
with the selectable 1cons configured to receive con-
trol mput from the user on the corresponding input
screen;

identify a touch input on the touchscreen on one of the
plurality of input screens that is 1n at least one of the
one or more out of bounds regions of the correspond
ing 1nput screen while the portable ambulatory 1infu-
sion system operation 1s in the active mode;

suspend the ambulatory infusion system operation in
the active mode and place the ambulatory infusion
system operation in the safe mode 1n response to the
touch mnput recerved 1n the at least one of the one or
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more out of bounds regions that are not the one or
more active areas associated with the selectable
icons, mcluding disabling at least one of the one or
more active areas on the corresponding input screen
from recerving touch input.

2. The portable ambulatory infusion system of claim 1,
wherein the processor 1s further configured to terminate the
safe mode and return to the active mode upon 1dentifying a
touch mput at the touchscreen as a predetermined activation
input.

3. The portable ambulatory infusion system of claim 2,
wherein the predetermined activation iput comprises selec-
tion of a wake display 1con on the user interface.

4. The portable ambulatory infusion system of claim 2,
wherein the predetermined activation mmput comprises a
predetermined sequence of selected 1cons on the user inter-
face.

5. The portable ambulatory infusion system of claim 4,
wherein the predetermined sequence comprises a series of
distinct touch inputs each separated by no more than a
maximum predetermined amount of time.

6. The portable ambulatory infusion system of claim 1,
wherein the processor 1s further configured to display an
unlock screen on the touchscreen after sate mode 1s entered.

7. The portable ambulatory infusion system of claim 1,
wherein the processor defines one or more of the out of
bounds regions for the plurality of input screens, each of the
one or more out of bounds regions customized for the
corresponding input screen.

8. The portable ambulatory infusion system of claim 1,
wherein the at least one ambulatory infusion system opera-
tion that 1s disabled 1n the safe mode 1s an operation of the
delivery of the fluid by the delivery mechamsm.

9. The portable ambulatory infusion system of claim 1,
wherein the at least one ambulatory infusion system opera-
tion that 1s disabled in the sate mode is alteration of the
operating parameters and settings of the portable ambulatory
infusion system stored in the memory.

10. The portable ambulatory infusion system of claim 1,
wherein the touchscreen 1s disposed on the housing.

11. The portable ambulatory infusion system of claim 1,
wherein the touchscreen 1s disposed on a separate device
remote from the housing and the processor 1s adapted to
receive mformation related to the touch mput on the touch-
screen wirelessly from the separate device.

12. A portable ambulatory infusion pump, comprising:

a processor that controls operation of the portable ambu-
latory infusion pump in a plurality of operating modes
that include an active mode 1n which multiple ambu-
latory infusion pump components are operated and a
safe mode 1n which at least one ambulatory infusion
pump component 1s deactivated and not operated;

an mput interface through which the processor receives
user input, the mput interface comprising a touchscreen
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adapted to receive touch mput from a user, wherein the
processor defines one or more active areas of the input
interface configured to receive the touch iput for
portable ambulatory infusion pump operation;

wherein the processor defines out of bounds regions
associated with the input interface in the memory and
cach of the out of bounds regions of the mput interface
being a non-active area of the input interface that 1s not
configured to receive touch mput from the user for
portable ambulatory infusion pump operation, and

wherein the processor terminates the active mode and
operates the ambulatory infusion pump in the safe
mode 1n response to determining that a received touch
input was an accidental interaction with the input
interface received 1n one of the out of bounds regions
of the mput interface defined as one of the non-active
areas, and

wherein operating the portable ambulatory infusion pump

in the safe mode 1n response to the user input in the one
of the out of bounds regions defined as one of the
non-active areas includes locking the touchscreen from
receiving touch mnput at the one or more active areas.

13. The portable ambulatory infusion pump of claim 12,
wherein the processor terminates the sate mode in response
to receiving an activation user imput through the input
interface comprising a predetermined activation iput.

14. The portable ambulatory infusion pump of claim 13,
wherein the activation input comprises selection of a wake
display icon of the mput interface.

15. The portable ambulatory infusion pump of claim 13,
wherein the activation input comprises a predetermined
sequence of selected 1cons on the mput interface.

16. The portable ambulatory infusion pump of claim 15,
wherein the predetermined sequence comprises a series of
distinct 1inputs each separated by no more than a maximum
predetermined amount of time.

17. The portable ambulatory infusion pump of claim 13,
wherein the processor resumes operating the device in the
active mode 1n response to terminating the safe mode.

18. The portable ambulatory infusion pump of claim 12,
wherein the processor 1s further configured to display an
unlock screen on the input interface after saie mode 1s
entered.

19. The portable ambulatory infusion pump of claim 12,
wherein the at least one ambulatory infusion pump compo-
nent that 1s deactivated in the sale mode 1s a delivery
mechanism for delivering fluid to a user.

20. The portable ambulatory infusion pump of claim 12,
wherein the at least one ambulatory infusion pump compo-
nent that 1s deactivated in the sate mode 1s a memory for
storing alteration of operating parameters and settings.
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